SUMMARY Intracranial pressure was estimated by a new pneumatic applanation fontanometer in babies in intensive care. A close correlation with cerebrospinal fluid pressure was found on 35 separate occasions. In 12 control babies the mean (SD) fontanelle pressure was 5.2 (2.2) cm H20, in eight with a hypoxic-ischaemic encephalopathy it was 12-6 (4-3) cm H20, and in nine with posthaemorrhagic hydrocephalus it was 10-8 (4.3) cm H20. In four babies monitored continuously over seven days the correlation remained good. The fontanometer enables pressure to be monitored accurately, continuously, and non-invasively in neonates at risk of raised intracranial pressure.
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Several techniques for non-invasive monitoring of intracranial pressure in the newborn through the anterior fontanelle have been described over the past decade. The devices used have been either handheld or strapped to the fontanelle. [1] [2] [3] [4] [5] [6] [7] 
Patients and methods
The body of the fontanometer is made from a semi-flexible thermoplastic by injection moulding and measures 10 mm in diameter and 4 mm in depth. A schematic section is shown in Figure 1 and a diagram of the whole intracranial pressure measuring system in Figure 2 . Three ports are provided: port 1 for gas flow in, port 2 for pressure measurement, and port 3 for gas escape. A 3 , and air flows to the atmosphere. The system is now in equilibrium, and the pressure in the space surrounding port 3 is measured at port 2. Port 2 is connected by a 2 mm polyvinylchloride tube to a sensitive low pressure manometer. There is no gas flow through port 2, so the manometer accurately records the transducer pressure, thereby eliminating any zero offset. When the system is in equilibrium the pressure measured at port 2 is equal to the fontanelle pressure. Figure 3 shows the device securely applied to the fontanelle with collodion. In most babies it is possible to perform an ultrasound scan without disturbing the fontanometer. In those with a small anterior fontanelle it can be removed easily by dissolving the collodion with acetone.
The allowed before the lumbar and tontanometer pressures were recorded. To investigate the reliability of the fontanometer intracranial pressure was monitored continuously over seven days in four babies without disturbing the device. The results obtained were compared with serial direct pressure measurements during that time.
Results
Cardiac and respiratory pulsations transmitted through the fontanelle to the device were seen as fine oscillations of the manometer needle throughout the period of monitoring on every occasion. Good correlation was obtained between the fontanometer estimation of intracranial pressure and the CSF pressure measured directly at simultaneous lumbar or ventricular puncture. Figure 4 shows the correlation and regression equation of measurements obtained from the fontanometer and at simultaneous lumbar or ventricular puncture on 35 separate occasions. The correlation coefficient between fontanometer and lumbar CSF measurements of intracranial pressure was good (r=0.98, y=019+096x, p=<00001, (n=26)). The correlation between fontanometer and ventricular measurements of intracranial pressure was also good (r=0.99, y=0-12+0 96x, p=<0O0001, (n=9)). The mean pressure measurements obtained in the three groups of babies are shown in Table 2 . In the group with post-haemorrhagic hydrocephalus three babies with arrested ventricular dilatation had pressures between 6 and 7 cm H20, whereas the remaining six babies in this group (with progressive ventricular dilatation) had a fontanelle pressure of 10 cm H20 or more. In the four babies studied continuously the fontanometer correlated well during the seven days (r=0-98, y=0.14+0 96x, p=<0O0001 (n=12)). 
